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The subject of the present invention is a 
pharmaceutical composition intended for the treatment 
or prevention of a number of infections caused by 
pathogenic agents such as bacteria, which comprises, as 
immunogenic agent, polysaccharides derived from one or 
more pathogenic agent. 

Bacteria as well as fungi such as yeasts 
incorporate polysaccharides into their surface 
structure. Thus, the great majority of bacteria are 
coated with an exudate of a polysaccharide nature which 
is attached to the bacterium more or less firmly but 
which is strictly speaking not an envelope. This 
exudate is called glycocalyx or capsule. Moreover, the 
outer membrane of Gram-negative bacteria, consists, 
inter alia, of lipopolysaccharide (LPS) . Finally, 
polysaccharides are also found in the wall of fungi. 
These polysaccharides are in fact surface antigens 
which induce an immune response in an Infected mammal . 

Such polysaccharides are produced on the basis 
of units in which the constituents and the bonds are 
defined and which are characteristic of the bacterial 
or fungal species considered. These repeating units 
contain the epitopes, that is to say the structures 
which determine antigenicity. 

The polysaccharides of pathogenic micro- 
organisms are reputed to be good vaccine agents. As 
they are, they are effective in adults and children 
over two years. On the other hand, in breast-feeding 
infants, some are only slightly or not immunogenic and 
do not induce any immune response. It is possible to 
overcome this problem by coupling, via covalent 
bonding, the polysaccharides to a so-called carrier 
protein such as diphtheria or tetanus toxoid so as to 
obtain a polysaccharide-carrier protein conjugate. 

The same vaccine composition may contain 
several conjugates. Indeed, the trend is to combine 
several vaccinal agents intended to prevent or to treat 



infections induced by pathogenic agents from various 
species, this being, inter alia, in order to limit the 
number of administrations during the life of an 
individual. Furthermore, within the same species, there 
5 may be several serogroups/ serotypes which are widely 
represented regionally or world-wide, It is this 
recalled that a serogroup/serotype is characterized, 
inter alia, by the nature of the capsule polysaccharide 
and that polysaccharides of various serogroups 

10 generally do not exhibit immunological cross- 
reactivity. In this case, it may therefore be necessary 
to combine the polysaccharides obtained from various 
serogroups in order to effectively combat an infection 
caused by one and the same species. 

15 Thus, this is for example the case when it is 

sought to vaccinate against Streptococcus pneumoniae 
infections. Pneumococcal infections are a real public 
health problem especially since they are found in the 
severe forms of pneumonia, septicaemia and meningitis. 

20 In industrialized countries, they affect each year 30 
to 100 per 100,000 children under three years. The 
mortality rate in cases of bacteraemia and meningitis 
is 15 to 30% whereas 5% of children die of pneumonia. 

A study carried out in Finland from 1985 to 

25 1989 shows that 90% of invasive infections are caused 
by 8 groups of serogroups /serotypes . Serogroups/ 
serotypes 14, 6 and 19 are responsible for 54% of 
cases, serotype 14 being predominant in children under 
two years. Other pneumococci frequently isolated belong 

30 to serogroups 7, 18 and 23; yet others, more rare, 
belong to serogroups /serotypes 9 and 4. A similar 
distribution has been demonstrated in other 
industrialized countries, in particular in the United 
States . 

35 Moreover, Streptococcus pneumoniae is respon- 

sible for a number of otitis infections which are more 
benign but very common. The number of children that 
have had an otitis infection before the age of six is 
evaluated at about 75% and the number of otitis 




infections caused by pneumococcus at 30 to 50%. In 
developed countries, otitis infections caused by 
pneumococcus are due to serogroup 19 in 25% of cases, 
followed by serogroups/serotypes 23 (13%), 6 and 14 
(12%), 9 and 18 (4%) and 4 and 1 (2%). 

A pneumococcal vaccine containing the 
polysaccharides of 23 serotypes is already commercially 
available. This vaccine makes it possible to 
effectively combat invasive infections in adults and 
has a transient action in children over seven months. 

The capsular polysaccharides of pneumococci are 
T-independent antigens, i.e. they can induce 
antibodies, preferably of the IgM type, without the 
help of T cells and are not capable of promoting a 
booster response of the IgG type. When they are coupled 
to a carrier protein, these polysaccharides then prove 
capable of inducing a T-dependent response, most 
particularly in neonates and should provide long-term 
protection. 

Clinical studies have been carried out in 
Finland and Israel with pneumococcal vaccines having 
four valencies containing conjugates 6B, 9V, 18C and 
23F in which the polysaccharide was coupled either to 
Dt or to Tt. The doses were 1, 3 or 10 ug of 
polysaccharide per valency. Each of these formulations 
was administered simultaneously with an anti- 
Haemophilus vaccine (polyribitolphosphate coupled to 
Tt; Act-HIB marketed by Pasteur Merieux Connaught) and 
an anti-diphtheria, tetanus, whooping cough vaccine 
(for Finland, D.T.Coq marketed by KTL) . Furthermore, 
these three administrations were carried out 
accompanied or not by simultaneous administration of an 
oral or injectable polio vaccine. They were repeated 
twice at a few weeks interval, and then once, one year 
after the first immunization.. 

The results of these studies as reported in the 
table below have made it possible to demonstrate an 
effect of negative interference of the diphtheria and 



tetanus toxoid load on the induction of anti-HiB 
antibodies, after the last immunization. 



Finnish study 


Anti-HiB antibody in 






Placebo 


11.00 


Tetravalent pneumo 




Tt: 1 ug 


10 . 1 


3 ug 


7.18 


10 ug 


4.11 


Dt: 1 ug 


11.5 


3 ug 


12.5 


10 ug 


7.18 






Israeli study 


Anti-HiB antibody in 




ug/ml 




6.62 


Tetravalent pneumo 




Tt: 3 ug 


2.81 


Dt: 3 pg 


4.62 



A similar interference effect was observed 
during a clinical study in Iceland in which breast- 
feeding infants received Pro HIBit (PRP coupled to Dt; 
Connaught) in place of Act-HIB. 
10 More generally, it is predicted that, 

regardless of the vaccine based on conjugated poly- 
saccharides, a maximum load of Dt and of Tt or of any 
other protein exists in the conjugated vaccine or in 
the association or combination of vaccine administered 
15 above which the immune response against polysaccharides 
conjugated with this protein may be reduced. In order 
to overcome the problem which the phenomenon of 
negative interference constitutes in multivalent 
vaccines composed of polysaccharide conjugates, the 
20 present application proposes to use not one but at 
least two carrier proteins so that the maximum load of 
each of the carrier proteins is not reached. 




Accordingly, the subject of the invention is a 
composition comprising "n* conjugates CI to Cn, each 
conjugate being composed (i) of a polysaccharide, in 
particular a polysaccharide derived from a Strepto- 
5 coccus pneumoniae serotype/serogroup SI to Sn 
respectively, and (ii) of a carrier protein PI to Pn 
respectively, "n" being a number equal to or greater 
than 2; in which composition the polysaccharides SI to 
Sn are identical or different and in which the carrier 
10 proteins PI to Pn are selected independently from a 
group consisting of "m" carrier proteins Al to Am, "m" 
being a number equal to or greater than 2, provided 
that at least one of the carrier proteins PI to Pn is 
different from the others. 
15 According to another aspect, the subject of the 

invention is also a composition which comprises "n" 
conjugates CI to Cn, each conjugate being composed (i) 
of a polysaccharide SI to Sn respectively and (ii) a 
carrier protein PI to Pn respectively, "n" being a 
20 number equal to or greater than 2; in which composition 
the polysaccharides SI to Sn are identical or different 
and in which the carrier proteins PI to Pn are selected 
independently from a group consisting of diphtheria 
(Dt) and tetanus (Tt) toxoids, provided that at least 
25 one of the carrier proteins PI to Pn is different from 
the others; and which is characterized in that the 
quantity of Dt and Tt is respectively less than or 
equal to 200 and 50 ug/dose. In other words, a 
composition according to the invention comprises one or 
30 more polysaccharide conjugates in which the 
polysaccharide is coupled to the diphtheria toxoid (Dt) 
and one or more polysaccharide conjugates in which the 
polysaccharide is coupled to the tetanus toxoid (Tt) 
and is characterized in that the quantity of Dt and Tt 
35 is respectively less than or equal to 200 and 
50 ug/dose. 

By way of illustration, the following 
compositions are envisaged: 



(i) A composition containing at least three 
conjugates CI, C2, C3, ... Cn, of formulas Sl-Pl, S2- 

P2, S3-P3, Sn-Pn, with: SI to Sn identical to 

each other and PI to Pn all different from each other; 

(ii) A composition containing at least three 
conjugates CI, C2, C3, ... Cn, of formulas Sl-Pl, S2- 

P2, S3-P3 Sn-Pn, with: SI to Sn all different 

from each other, PI and P2 identical to each other, P3 
to Pn identical to each other and PI and P2 different 
from P3 to Pn, and 

(iii) A composition containing at least three 
conjugates CI, C2. C3, ... Cn, of formulas Sl-Pl, S2- 

P2, S3-P3, Sn-Pn, with: SI and S2 identical to 

each other, S3 to Sn identical to each other, SI and S2 
different from S3 to Sn, PI and P3 identical to each 
other, P2 to Pn, excluding P3, identical to each other 
and PI and P3 different from P2 to Pn (-P3) . 

Thus, for the purposes of the present 
invention, the conjugates CI to Cn, which are 
necessarily all different from each other, may be so in 
pairs either through their polysaccharide, or through 
their carrier protein or through their polysaccharide 
and their carrier protein. According to a specific 
embodiment, the polysaccharides used are all different 
from each other. 

The number "n» of conjugates present in a 
composition according to the invention is equal to or 
greater than 2, and may in particular be equal to or 
greater than 3, 4, 6, 8, 10, 11, 12, 15 or 20. In 
general, this number "n" may be determined by persons 
skilled in the art as a function of a number of 
criteria in particular linked to the very nature of the 
composition, to the objectives which this composition 
should make it possible to achieve and to the 
population for whom this composition is intended. For 
example, in the case of a composition intended for 
treating or preventing pneumococcal infections in 
breast-feeding infants, it is considered that such a 
composition, in order to offer a good level of 



protection and world-wide protection, should contain at 
least 8, preferably at least 10, most preferably at 
least 11 valencies which may be represented by at least 
11 conjugates or more. 
5 "Polysaccharide" is understood to mean a 

polymer consisting of a plurality of saccharide 
repeating units, especially of more than four repeating 
units, regardless of the length of the saccharide chain 
and regardless of the average molecular weight of the 

10 polysaccharide. This term covers in particular that of 
oligosaccharide. 

"Conjugate" is understood to mean a compound in 
which a polysaccharide is covalently linked to a 
carrier protein. 

15 Thus, as previously stated, a composition 

according to the invention should use at least two 
carrier proteins. These carrier proteins may be chosen 
from all those commonly used in the field of vaccines. 
They may be in particular the diphtheria toxoid (Dt) , 

20 the tetanus toxoid (Tt) , the non-toxic mutant form 
CRM197 of the diphtheria toxin and the outer membrane 
protein type 1 (OMP1) of Neisseria meningitidis or any 
variant, analogue or fragment of the latter which has 
preserved the carrier capacity. The methods which make 

25 it possible to obtain these proteins in purified form 
are well known to persons skilled in the art. The terms 
"protein" as used in the present application applies to 
any amino acid chain, regardless of the length of the 
chain. In particular, this term covers the notion of 

30 peptide. 

In general, the group of proteins Al to Am from 
which the carrier proteins PI to Pn are independently 
selected therefore represents all the proteins having a 
carrier effect. For their personal needs, persons 
35 skilled in the art may agree that their choice would be 
limited to a defined number of proteins and, 
consequently, they can define the group which they will 
use to make their selection on the basis of a number 
"m" of components equal to or greater than 2 and at 
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most equal to ,l n", "n* being as defined above. In 
particular, persons skilled in the art can determine 
the minimum number of different carrier proteins which 
is necessary in order to avoid the phenomenon of 
5 interference. To do this, they will take into account 
the maximum load that should not be exceeded for each 
of the carrier proteins. "Maximum load" refers to the 
quantity of carrier protein above which a reduced 
immune response is observed against one or more 

10 polysaccharides compared with a corresponding 
monovalent composition (conjugate taken separately) . 

In particular, as regards the diphtheria toxoid 
and the tetanus toxoid, it is estimated that, 
advantageously, the quantity of these proteins present 

15 in a dose of a composition according to the invention 
should not exceed 200 and 50 pg respectively, such a 
dose being envisaged for administration in a mammal, 
preferably a human. Preferably, the Dt load is less 
than or equal to 150, 120 or 100 pg, most preferably 80 

20 or 60 ug. Preferably, the Tt load is less than or equal 
to 35 or 25 ug, most preferably 20 or 10 pg. 

Thus, it may be accepted that for a composition 
using only two different carrier proteins, the 
selection of these proteins will be made from a group 

25 consisting of proteins Al and A2 . Preferably, Al and A2 
may be diphtheria toxoid (Dt) and tetanus toxoid (Tt) 
respectively or vice versa. 

According to a specific embodiment, a 
composition using only two different carrier proteins 

3 0 is characterized by a balanced distribution of the 
number of polysaccharides conjugated with the first 
carrier protein and of the number of polysaccharides 
conjugated with the second carrier protein. For 
example, when "n" is an even number, "n"/2 carrier 

35 proteins PI to Pn are Al and "n"/2 carrier proteins PI 
to Pn are A2 or when *n* is an odd number, ("n"+l)/2 
carrier proteins PI to Pn are Al and ("n"-l)/2 carrier 
proteins PI to Pn are A2 . 




A polysaccharide useful for the purposes of the 
present invention may be in particular a polysaccharide 
of bacterial or fungal origin. It may be in particular 
a polysaccharide from Streptococcus e.g. Streptococcus 
5 pneumoniae, Staphylococcus, Klebsiella, Salmonella e.g. 
Salmonella typhi, Escherichia, Shigella, Neisseria e.g. 
Neisseria meningitidis, Haemophilus e.g. Haemophilus 
influenzae, Moraxella, Vibrio cholerae or Mycobacterium 
tuberculosis . 

10 In a composition according to the invention, 

the polysaccharides may be derived from different 
species or alternatively may all be derived from the 
same species, e.g. from the same bacterial species, 
possibly of different serogroups /serotypes . In order to 

15 illustrate this last possibility, there may be 
mentioned a composition according to the invention 
intended to vaccinate against pneumococcal infections, 
which contains at least 8 valencies, preferably 10 or 
11 valencies chosen from serotypes 1, 3, 4, 5, 6B, 7F, 

20 9V, 14, 18C, 19F and 23F. 

Thus, a composition constituting a pneumococcal 
vaccine advantageously comprises 10 or 11 valencies, 
e.g. represented by 10 or 11 conjugates in which the 
polysaccharides are all different from each other and 

25 are derived (have as origin) serotypes/serogroups 
chosen from serotypes 1, 3, 4, 5, 6B, 7F, 9V, 14, 18C, 
19F and 23F of S. pneumoniae. It may be in particular a 
composition which comprises 10 or 11 conjugates 
selected from: 

3 0 - serotype 1 polysaccharide coupled to Tt or to Dt; 

serotype 3 polysaccharide coupled to Dt; 

serotype 4 polysaccharide coupled to Tt; 

serotype 5 polysaccharide coupled to Tt or to Dt; 

serotype 6B polysaccharide coupled to Dt; 
35 - serotype 7F polysaccharide coupled to Tt or to Dt; 

serotype 9V polysaccharide coupled to Tt; 

serotype 14 polysaccharide coupled to Dt; 

serotype 18C polysaccharide coupled to Dt; 




serotype 19F polysaccharide coupled to Tt; and 



serotype 23F polysaccharide coupled to Tt. 

Under another aspect, a composition 
constituting a pneumococcal vaccine may comprise 10 or 
11 valencies represented by 12 to 22, especially 12 to 
15 conjugates, in which the polysaccharides are derived 
from the serotypes chosen from serotypes 1, 3, 4, 5, 
6B, 7F, 9V, 14, 18C, 19F and 23F, in which composition 
conjugates of the same valency differ from each other 
in the carrier protein. It may be in particular a 
composition which comprises: 

serotype 1 polysaccharide coupled to Tt; 

serotype 3 polysaccharide coupled to Dt; 

serotype 4 polysaccharide coupled to Tt; 

serotype 5 polysaccharide coupled to Tt; 

serotype 6B polysaccharide coupled to Dt; 

serotype 6B polysaccharide coupled to Tt; 

serotype 7F polysaccharide coupled to Tt; 

serotype 9V polysaccharide coupled to Tt; 

serotype 9V polysaccharide coupled to Dt; 

serotype 14 polysaccharide coupled to Dt; 

serotype 18C polysaccharide coupled to Dt; 

serotype 18C polysaccharide coupled to Tt; 

serotype 19F polysaccharide coupled to Tt; 

serotype 23F polysaccharide coupled to Tt; and 

serotype 23F polysaccharide coupled to Dt. 

Such a polysaccharide may be advantageously 
extracted from the microorganism according to 
conventional methods and purified likewise. This 
polysaccharide may be used in the crude form after 
extraction/purification. Alternatively, it may be 
fragmented in order to obtain a polysaccharide having 
an average molecular weight less than that of the poly- 
saccharide originally extracted. A particularly 
advantageous fermentation method is described in 
WO 93/7178 which is incorporated by way of reference. 

A conjugate in which a polysaccharide is 
coupled by covalent bonding to a carrier protein may be 
obtained according to conventional methods well known 
to persons skilled in the art. It may make use of a 
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linker or a spacer to carry out the conjugation. 
Depending on the mode of conjugation used, the 
conjugate resulting therefrom may be a conjugate in 
which the polysaccharide is linked to the protein by a 
single chemical function (sun or neoglycocon jugate 
type) , or by several functions (random coil type) . It 
is within the capability of persons skilled in the art 
to determine the most appropriate mode of conjugation 
as a function of the nature of the polysaccharide and 
more particularly of the chemical groups carried by the 
polysaccharide which may be used during the conjugation 
reaction. 

A composition according to the invention may be 
manufactured conventionally. In particular, it may be 
formulated with a pharmaceutically acceptable diluent 
or vehicle, e.g. water or a saline solution. In 
addition, the composition may contain customary 
ingredients such as a buffer, a preservative or 
stabilizer, an adjuvant such as an aluminum compound, 
e.g. an aluminium hydroxide, an aluminium phosphate or 
an aluminium hydroxyphosphate, and, where appropriate, 
a lyophilization excipient. In general, these products 
may be selected as a function of the mode and route of 
administration and based on standard pharmaceutical 
practices. Appropriate carriers or diluents as well as 
what is essential for the preparation of a pharma- 
ceutical composition are described in Remington's 
Pharmaceutical Sciences, a standard reference book in 



this 



field. 



A composition according to the invention may be 
administered by any conventional route which is used in 
the field of vaccines, in particular by the systemic, 
i.e. parenteral, route, e.g. by the subcutaneous, 
intramuscular, intradermal or intravenous route, or by 
the mucosal route, e.g. by the oral or nasal route. 

The administration may take place in a single 
dose or in a dose repeated once or several times, e.g. 
once, twice or three times, after a certain interval of 
time. The appropriate dosage will vary as a function of 
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various parameters, for example the number of valencies 
contained in the composition, the nature of the 
polysaccharide (s) used or the mode of administration. 
As a guide, it is indicated that good results may be 
5 obtained with per valency, a polysaccharide dose of 0.5 
to 100 ug, preferably of 1 to 50 ug, most preferably of 

1 to 10 ug. A dose of the composition according to the 
invention may be advantageously in a volume of 0.1 to 

2 ml. 

10 There are presented below, by way of example, 

various pneumococcal vaccines having multiple 
valencies, the valencies being chosen from serotypes 1, 
3, 4, 5, 6B, 7F, 9V, 14, 18C, 19F and 23F. The 
polysaccharides derived from these serotypes were 

15 fragmented according to the method described in WO 
93/7178. The polysaccharides coupled to Tt (except the 
type .1 polysaccharide) were coupled according to the 
conjugation method described in WO 93/7178. Briefly, a 
polysaccharide is subjected to reductive amination in 

20 the presence of sodium cyanoborohydride in order to 
link a molecule of diaminohexane to a terminal reducing 
group. The polysaccharide thus derived is then 
activated by a succinimide group using disuccinimidyl 
suberate (DSS) . The polysaccharide thus activated is 

25 reacted directly with the carrier protein. The serotype 
1 polysaccharide was coupled Dt to Tt [sic] according 
to the conjugation method described in US patent No. 
5,204,098 which is incorporated by way of reference. 
The other polysaccharides coupled to Dt were coupled as 

30 follows; hydrazide groups were incorporated onto the 
polysaccharide by reacting the polysaccharide with an 
excess of adipic acid dihydrazide (ADH) in the presence 
of ethyl dimethyl amino propyl carbodiimide (EDAC) and 
sodium cyanoborohydride (for all the types except 3) or 
35 simply in the presence of sodium cyanoborohydride (for 
type 3). The polysaccharide thus derived is reacted 
with the carrier protein in the presence of EDAC. The 
experimental conditions were controlled so as to obtain 




protein is between 
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one and four times, preferably twice, the value of the 
quantity of polysaccharide. Thus, for a dose, 3 ]i<3 of a 
particular polysaccharide are coupled to about 6 pg of 
Dt and 1 pg of a particular polysaccharide is coupled 
to about 2 pg of Tt. 

The Dt and Tt used were prepared by 
detoxification with formaldehyde starting with toxins 
extracted respectively from Corynebac terium diphtheriae 
and Clostridium tefcani. 

The formulations contain a phosphate buffer 
(0.475 mg of PO, 2 " ion per dose) and sodium chloride 
(4.5 mg per dose) and may be supplemented with 
aluminium hydroxide (alum) adjuvant (300 pg of Al 3 * ion 
per dose) and contain a preservative such as 
phenoxyethanol formalin. A dose is in the volume of 
0.5 ml. 



EXAMPLE 1: Octavalent formulation 





Polysaccharide 


Carrier protein 


Serotype 


Quantity per single 


Dt 


3 


3 pg 


Tt 




1 pg 


Dt 


6B 


10 pg 


Tt 


9V 


1 pg 


Dt 


14 


3 pg 


Dt 


18C 


3 pg 


Tt 


19F 


1 pg 


Tt 


23F 


i pg 



EXAMPLE 2: Formulations F3 , F4 and F3bis containing 11 



Polysaccharide 



if fom 



Qty per 



The approximate protein load in each of 
three formulations is as follows : 



about 60 pg about 



(which corresponds to a protein/polysaccharide weight 
ratio of about 2) . 
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The reference to any prior art in this specification is 
not, and should not be taken as, an acknowledgment or any 
form of suggestion that that prior art forms part of the 
common general knowledge in Australia. 

Throughout this specification and the claims which 
follow, unless the context requires otherwise, the word 
"comprise", and variations such as "comprises" and 
"comprising", will be understood to imply the inclusion of a 
stated integer or step or group of integers or steps but not 
the exclusion of any other integer or step or group of 
integers or steps. 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 



1. Composition comprising "n* conjugates CI to Cn, 
each conjugate being composed (i) of a polysaccharide 
derived from a Streptococcus pneumoniae serotype/ 
serogroup SI to Sn respectively, and (ii) of a carrier 
protein PI to Pn respectively; "n" being a number equal 
to or greater than 2; in which composition the 
polysaccharides SI to Sn are identical or different and 
in which the carrier proteins PI to Pn are selected 
independently from a group consisting of *m" carrier 
proteins Al to Am, "m" being a number equal to or 
greater than 2, provided that at least one of the 
carrier proteins PI to Pn is different from the others. 

2. Composition according to Claim 1, in which the 
conjugates CI to Cn are all different from each other 
either by their polysaccharide or by their carrier 
protein or by their polysaccharide and their carrier 
protein . 

3 . Composition according to Claim 2 , in which the 
polysaccharides SI to Sn are all different from each 
other . 

4. Composition according to Claim 1, 2 or 3 , in 
which "n" is a number equal to or greater than 6. 

5. Composition according to Claim 4, in which "n" 
is a number equal to or greater than 10. 

6. Composition according to one of Claims 1 to 5, 
in which the carrier proteins PI to Pn are 
independently selected from a group consisting of two 
carrier proteins Al and A2 . 

7. Composition according to Claim 6, in which when 
"n" is an even number. "n-/2 carrier proteins PI to Pn 
are Al and "n"/2 carrier proteins PI to Pn are A2 or 
when -n* is an odd number, ("n"+l)/2 carrier proteins 
PI to Pn are Al and (»n"-l)/2 carrier proteins PI to Pn 
are A2. 

8. Composition according to one of Claims 1 to 7, 
in which at least one of the carrier proteins Pi to Pn 
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is the diphtheria toxoid (Dt) and at least one of the 
carrier proteins PI to Pn is the tetanus toxoid (Tt) . 

9. Composition according to Claim 8, in which the 
carrier proteins PI to Pn are selected from the group 

5 consisting of Dt and Tt. 

10. Composition according to Claim 8 or 9, in which 
the quantity of Dt is less than or equal to 
200 ug/dose. 

11. Composition according to Claim 8, 9 or 10, in 
10 which the quantity of Tt is less than or equal to 

50 ug/dose. 

12. Composition according to Claim 1, which 
comprises 10 or 11 valencies represented by 10 or 11 
conjugates in which the polysaccharides are all 

15 different from each other and are derived from the 
serotypes chosen from serotypes 1, 3, 4, 5, 6B, 7F, 9V, 
14, 18C, 19F and 23F of S. pneumoniae. 

13. Composition according to Claim 12, which 
comprises 10 or 11 conjugates selected from: 

20 - serotype 1 polysaccharide coupled to Tt or to Dt; 

serotype 3 polysaccharide coupled to Dt; 

serotype 4 polysaccharide coupled to Tt; 

serotype 5 polysaccharide coupled to Tt or to Dt; 

serotype 6B polysaccharide coupled to Dt; 
25 - serotype 7F polysaccharide coupled to Tt or to Dt; 

serotype 9V polysaccharide coupled to Tt; 

serotype 14 polysaccharide coupled to Dt; 

serotype 18C polysaccharide coupled to Dt; 

serotype 19F polysaccharide coupled to Tt; and 
3 0 - serotype 23F polysaccharide coupled to Tt. 

14. Composition according to Claim 1, which 
comprises 10 or 11 valencies represented by 12 to 22, 
especially 12 to 15 conjugates, in which the 
polysaccharides are derived from the serotypes chosen 

35 from serotypes 1, 3, 4, 5, SB, 7F, 9V, 14, 18C, 19F and 
23F; in which composition conjugates of the same 
valency differ from each other in the carrier protein. 

15. Composition according to Claim 14, which 
comprises: 
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serotype 1 polysaccharide coupled to Tt; 

serotype 3 polysaccharide coupled to Dt; 

serotype 4 polysaccharide coupled to Tt; 

serotype 5 polysaccharide coupled to Tt; 
5 - serotype 6B polysaccharide coupled to Dt; 

serotype 6B polysaccharide coupled to Tt; 

serotype 7F polysaccharide coupled to Tt; 

serotype 9V polysaccharide coupled to Tt; 

serotype 9V polysaccharide coupled to Dt; 
10 - serotype 14 polysaccharide coupled to Dt; 

serotype 18C polysaccharide coupled to Dt; 

serotype 18C polysaccharide coupled to Tt; 

serotype 19F polysaccharide coupled to Tt; 

serotype 23F polysaccharide coupled to Tt; and 
15 - serotype 23F polysaccharide coupled to Dt.. 

16. Composition which comprises "n" conjugates C'l 
to Cn, each conjugate being composed (i) of a 
polysaccharide SI to Sn respectively and (ii) of a 
carrier protein PI to Pn respectively, "n" being a 

20 number equal to or greater than 2; in which composition 
the polysaccharides SI to Sn are identical or different 
and in which the carrier proteins PI to Pn are selected 
independently from a group consisting of diphtheria 
(Dt) and tetanus (Tt) toxoids, provided that at least 

25 one of the carrier proteins PI to Pn is different from 
the others; and which is characterized in that the 
quantity of Dt and Tt is respectively less than or 
equal to 200 and 50 ug/dose. 

17. Composition according to Claim 16, in which the 
30 conjugates CI to Cn are all different from each other 

either by their polysaccharide or by their carrier 
protein or by their polysaccharide and their carrier 

18. Composition according to Claim 17, in which the 
35 polysaccharides SI to Sn are all different from each 

19. Composition according to Claim 16, 17 or 18, in 
which "n" is a number equal to or greater than 6. 
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Composition according to Claim 19, in which "n" 
i number equal to or greater than 10. 

Composition according to one of Claims IS to 
in which the polysaccharides SI to Sn are of 
i^tferial origin. 

Composition according to Claim 21, in which the 
>o[Lysaccharides SI to Sn are all derived from the same 
i:terial species. 

Composition according to Claim 22, in which the 
polysaccharides SI to Sn are all derived from the 
species Streptococcus pneumoniae. 



24. A composition according to any one of claims 1 to 23, 
substantially as hereinbefore described with reference to 
the examples. 
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(57) Abstract 

The invention concerns a pharmaceutical composition for treating or preventing a certain number of infections caused by pathogenic 
agents such as bacteria, comprising as immunogen, one or several polyosides derived from one or several pathogenic agents. The polyosides 
are in the form of conjugates, coupled with a carrier protein. The composition contains at least two types of conjugates, each being at least 
characterised by a different protein carrier. 

(57) Abrege 

La pr6sente invention a pour objet une composition pharmaceutique destinee au traitement ou a la prevention d'un certain nombre 
d'infections dues a des agents pathogenes tels que les bact6ries, qui comprend a titre d'agent immunogene, un ou des polyosides d6rives 
d'un ou de plusieurs agents pathogenes. Les polyosides sont sous forme de conjugu6s, couples a une protelne porteuse. La composition 
contient au moins deux types de conjugu^s, chacun 6tant au moins caract6ris6 par une prot6ine porteuse diffiSrente. 
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Composition Vaccinate Multivalente a Porteur Mixte 

La presente invention a pour objet une composition pharmaceutique destinee au 
traitement ou a la prevention d'un certain nombre defections dues a des agents pathogenes 
5 tels que les bacteries, qui comprend a titre d'agent immunogene, des polyosides derives 
d'un ou de plusieurs agents pathogenes. 

Les bacteries ainsi que les champignons tels que des levures incorporent des 
polyosides dans leur structure de surface. Ainsi la grande majorite des bacteries sont 

10 recouvertes d'un exsudat de nature polyosidique qui est fixe a la bacterie de maniere plus 
ou moins forte mais qui n'est pas a proprement parler une enveloppe. Cet exsudat porte le 
nom de glycocalyx ou de capsule. D'autre part la membrane externe des bacteries gram- 
negatives est entre autre constitute de lipopolysaccharide (LPS). Enfin, des polyosides se 
retrouvent aussi dans la paroi des champignons. Ces polyosides sont en fait des antigenes 

1 5 de surface qui induisent une reponse immune chez un mammifere infecte. 

De tels polyosides sont constitues sur la base d'unites dans lesquelles les constituants 
et les liaisons sont definis et qui sont caracteristiques de l'espece bacterienne ou fongique 
consideree. Ces unites repetitives contiennent les epitopes, c'est-a-dire les structures 
20 determinantes de l'antigenicite. 

Les polyosides de microorganismes pathogenes sont reputes etre de bons agents 
vaccinaux. Tels quels ils sont efficaces chez les adultes et les enfants de plus de deux ans. 
Par contre chez les nourrissons, certains sont peu ou pas immunogeniques et n'induisent 
25 pas de reponse immunitaire. II est possible de surmonter ce probleme, en couplant par 
liaison covalente les polyosides a une proteine dite porteuse telle que l'anatoxine 
diphtherique ou tetanique, de maniere a obtenir un conjugue polyoside - proteine porteuse. 

Une meme composition vaccinale peut contenir plusieurs conjugues. En effet, la 
30 tendance veut que Ton rassemble plusieurs agents vaccinaux destines a prevenir ou a trailer 
des infections induites par des agents pathogenes d'especes differentes ; ceci entre autre, 
afin de limiter le nombre d' administrations dans la vie d'un individu. De plus, au sein d'une 
meme espece, il peut exister plusieurs serogroupes / serotypes largement represents au 
plan regional ou mondial, On rappelle qu'un serogroupe / serotype est caracterise entre 
35 autres par la nature du polyoside de capsule et que des polyosides de serogroupes differents 
ne presentent generalement pas de reaction immunologique croisee. Dans ce cas, il peut 
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done etre necessaire de reuiiir les polyosides provenant de differents serogroupes, afin de 
hitter avec efficacite contre une infection due a une seule et meme espece. 

Ainsi, cela est par exemple le cas lorsque l'on cherche a vacciner a l'encontre des 
5 infections a Streptococcus pneumoniae. Les infections a pneumocoques sont un reel 
probleme de sante publique notamment dans la mesure oil on les rencontre dans les formes 
severes de pneumonies, de septicemics et de meningites. Dans les pays industrialises, elles 
affectent chaque annee 30 a 100 per 100,000 enfants de moins de trois ans. Le taux de 
mortalite dans les cas de bacteriemies et de meningites est de 15 a 30 % tandis que 5 % des 
1 0 enfants meurent de pneumonies. 

Une etude effectuee en Finlande de 1985 a 1989 montre que 90 % des infections 
invasives sont dues a 8 groupes de serogroupes / serotypes. Les serogroupes / serotypes 14, 
6 et 19 sont responsables de 54 % des cas, le serotype 14 etant predominant chez les 
15 enfants de moins de deux ans. D'autres pneumocoques frequemment isoles appartiennent 
aux serogroupes 7, 18 et 23 ; d'autres encore, plus rares appartiennent aux serogroupes / 
serotypes 9 et 4. Une distribution similaire a ete mise en evidence dans d'autres pays 
industrialises, en particulier aux Etats-Unis. 

20 D'autre part, Streptococcus pneumoniae est responsable d'un certain nombre d'otites, 

infections plus benignes mais tres courantes. On evalue a environ 75 % le nombre d'enfants 
ayant ete atteints d'une otite avant l'age de six ans et a 30 a 50 % le nombre d'otites dues au 
pneumocoque. Dans les pays developpes, les otites a pneumocoque sont dues au 
serogroupe 19 dans 25 % des cas ; suivis par les serogroupes / serotypes 23 (13 %), 6 et 14 

25 (12 %), 9 et 1 8 (4 %) et 4 et 1 (2 %). 

Un vaccin pneumocoque contenant les polyosides de 23 serotypes est deja 
commercialise. Ce vaccin permet de combattre de maniere efficace les infections invasives 
chez les adultes et possede une action transitoire chez les enfants de plus de sept mois. 

30 

Les polyosides capsulaires des pneumocoques sont des antigenes T-independants i.e., 
ils peuvent induire des anticorps, de preference du type IgM, sans l'aide des cellules T et ne 
sont pas capables de promouvoir une reponse rappel de type IgG. Lorsqu'ils sont couples a 
une proteine porteuse, ces polyosides se revelent alors capable d'induire une reponse T- 
35 dependante, tout specialement chez les nouveau-nes et devraient conferer une protection a 
long terme. 
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Des etudes cliniques ont ete effectuees en Finlande et en Israel, avec des vaccins 
pneumocoque a quatre valences contenant des conjugues 6B, 9V, 18C et 23F dans lesquels 
le polyoside etait couple soit a de la Dt ou a de la Tt. Les doses etaient de 1, 3 ou 10 ug de 

5 polyoside par valence. Chacune de ces formulations a ete administree simultanement avec 
un vaccin anti - Haemophilus (polyribitolphosphate couple a de la Tt ; Act-HIB 
commercialise par Pasteur Merieux Connaught) et un vaccin anti - diphterie, tetanos, 
coqueluche (pour la Finlande, D.T.Coq commercialise par KTL). De plus, ces trois 
administrations ont ete mises en oeuvre accompagnees ou non par une administration 

10 simultanee d'un vaccin polio oral ou injectable. Elles ont ete repetees deux fois a quelques 
semaines d'intervalle, puis une fois, un an apres la primo-immunisation. 

Les resultats de ces etudes tels que rapportes dans le tableau ci-apres ont permis de 
mettre en evidence un effet d'interference negative de la charge en anatoxines diphtherique 
1 5 et tetanique sur l'induction des anticorps anti-HiB, apres la derniere immunisation. 



Etude fmlandaise 


Anticorps anti-HiB en ug/ml 


Placebo 


11.0 


Tetravalent pneumo 




Tt: 1 ug 


10.1 


3 ug 


7.18 


10 ug 


4.11 


Dt: 1 |ag 


11.5 


3 ug 


12.5 


10 ug 


7.18 






Etude israelienne 


Anticorps anti-HiB en ug/ml 


Placebo 


6.62 


Tetravalent pneumo 




Tt: 3 ug 


2.81 


Dt: 3 ug 


4.62 



Un effet d'interference similaire a ete observe au cours d'une etude clinique en 
20 Islande dans laquelle les nourrissons avaient recus du Pro HIBit (PRP couple a de la Dt ; 
Connaught) a la place de l'Act-HIB. 
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D'une maniere plus generate, on prevoit que, quel que soit le vaccin a base de 
polyosides conjugues, il existe dans le vaccin conjugue ou dans l'association ou la 
combinaison vaccinale administree, une charge maximale en Dt et en Tt ou en toute autre 

5 proteine au-dela de laquelle la reponse immune a l'encontre des polyosides conjugues a 
cette proteine peut etre diminuee. Afin de surmonter le probleme que constitue le 
phenomene d' interference negative dans les vaccins multivalents composes de conjugues 
polyosidiques, la presente demande propose d'utiliser non pas une mais au moins deux 
proteines porteuses afin que la charge maximale en chacune des proteines porteuses ne soit 

10 pasatteinte. 

C'est pourquoi l'invention a pour objet une composition comprenant "n" conjugues 
CI a Cn ; chaque conjugue etant compose (i) d'un polyoside, en paticulier d'un polyoside 
issu d'un serotype / serogroupe de Streptococcus pneumoniae, SI a Sn respectivement et, 

15 (ii) d'une proteine porteuse PI a Pn respectivement ; "n" etant un nombre egal ou superieur 
a 2 ; composition dans laquelle les polyosides SI a Sn sont identiques ou differents et dans 
laquelle les proteines porteuses PI a Pn sont selectionnees de maniere independante parmi 
un groupe constitue de "m" proteines porteuses Al a Am ; "m" etant un nombre egal ou 
superieur a 2 ; a condition qu'au moins une des proteines porteuses PI a Pn soit differente 

20 des autres. 

Sous un autre aspect, l'invention a aussi pour objet une composition qui comprend 
"n" conjugues CI a Cn, chaque conjugue etant compose (i) d'un polyoside SI a Sn 
respectivement et, (ii) d'une proteine porteuse PI a Pn respectivement, "n" etant un nombre 

25 egal ou superieur a 2 ; composition dans laquelle les polyosides S 1 a Sn sont identiques ou 
differents et dans laquelle les proteines porteuses PI a Pn sont selectionnees de maniere 
independante parmi un groupe constitue des anatoxines diphtherique (Dt) et tetanique (Tt), 
a condition qu'au moins une des proteines porteuses PI a Pn soit differente des autres ; et 
qui est caracterisee en ce que la quantite en Dt et Tt est respectivement inferieure ou egale 

30 a 200 et 50 pg / dose. En d'autres termes, une composition selon l'invention, comprend un 
ou plusieurs conjugues polyosidiques dans le ou lesquels le polyoside est couple a 
l'anatoxine diphtherique (Dt) et un ou plusieurs conjugues polyosidiques dans le ou 
lesquels le polyoside est couple a l'anatoxine tetanique (Tt) et est caracterisee en ce que la 
quantite de Dt et Tt est respectivement inferieure ou egale a 200 et 50 pg / dose. 

35 
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A titre illustratif, on envisage les compositions suivantes : 

(i) Une composition contenant au moins trois conjugues CI, C2, C3, ... Cn ; de 
formules SI -PI, S2-P2, S3-P3, Sn-Pn, avec : SI a Sn identiques entre eux et PI a Pn 

5 toutes differentes entre elles ; 

(ii) Une composition contenant au moins trois conjugues CI, C2, C3, ... Cn ; de 

formules SI -PI, S2-P2, S3-P3, Sn-Pn, avec : SI a Sn tous differents entre eux, PI et P2 

identiques entre elles, P3 a Pn identiques entre elles et PI et P2 differentes de P3 a Pn ; et 

10 

(iii) Une composition contenant au moins trois conjugues CI, C2, C3, ... Cn ; de 

formules Sl-Pl, S2-P2, S3-P3, Sn-Pn, avec : SI et S2 identiques entre eux, S3 a Sn 

identiques entre eux, SI et S2 differents de S3 a Sn, PI et P3 identiques entre elles, P2 a 
Pn, a l'exclusion de P3, identiques entre elles et PI et P3 differentes de P2 a Pn (-P3). 

15 

Ainsi, aux fins de la presente invention, les conjugues CI a Cn necessairement tous 
differents entre eux, peuvent l'etre deux a deux soit par leur polyoside, soit par leur 
proteine porteuse ou par leur polyoside et leur proteine porteuse. Selon un mode 
particulier, les polyosides mis en oeuvre sont tous differents entre eux. 

20 

Le nombre "n" de conjugues presents dans une composition selon l'invention est egal 
ou superieur a 2, et peut en particulier etre egal ou superieur a 3, 4, 6, 8, 10, 1 1, 12, 15 ou 
20. D'une maniere generate ce nombre "n" peut etre determine par l'homme de l'art en 
fonction d'un certains nombre de criteres notamment lies a la nature meme de la 

25 composition, aux objectifs que cette composition doit permettre d'atteindre et a la 
population a laquelle cette composition est destinee. Par exemple, dans le cas d'une 
composition destinee a traiter ou a prevenir des infections a pneumocoque chez le 
nourrisson, on considere qu'une telle composition, pour offrir une protection de bon niveau 
et a l'echelle mondiale, doit contenir au moins 8, de preference au moins 1 0, de maniere 

30 tout particulierement preferee au moins 11 valences, pouvant etre representees par au 
moins 1 1 conjugues ou plus. 

Par "polyoside" on entend un polymere constitue d'une pluralite d'unites repetitives 
osidiques, notamment de plus de quatre unites repetitives, quelle que soit la longueur de la 
35 chaine osidique et quel que soit le poids moleculaire moyen du polyoside. Ce terme 
englobe en particulier celui d'oligoside. 
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Par "conjugue" on entend un compose dans lequel un polyoside est lie de maniere 
covalente a une proteine porteuse. 

5 Ainsi que precedemment enonce, une composition selon l'invention doit mettre en 

oeuvre au moins deux proteines porteuses. Ces proteines porteuses peuvent etre choisies 
parmi toutes celles couramment en usage dans le domaine des vaccins. II peut notamment 
s'agir de l'anatoxine diphtherique (Dt), de l'anatoxine tetanique (Tt), de la forme mutante 
non-toxique CRM 197 de la toxine diphtherique et de la proteine de membrane externe de 
10 type 1 (OMP1) de Neisseria meningitidis ou de tout variant, analogue ou fragment de ces 
dernieres ayant conserve la capacite de porteur. Les precedes permettant d'obtenir ces 
proteines sous forme purifiee sont bien connus de I'homme de 1'art. Le terme "proteine" tel 
que utilise dans la presente demande s'applique a toute chaine d'acides amines, quelque soit 
la longueur de la chaine. En particulier, ce terme englobe la notion de peptide. 

15 

De maniere generate, le groupe des proteines Al a Am dans lequel on selectionne de 
maniere independante les proteines porteuses PI a Pn, represente done l'ensemble des 
proteines possedant un effet porteur. Pour ses besoins personnels, I'homme de 1'art peut 
convenir que son choix se limitera a un nombre defini de proteines et en consequence, il 

20 peut definir le groupe a partir duquel il effectuera sa selection sur la base d'un nombre "m" 
de composants egal ou superieur a 2 et au plus egal a "n" ; "n" etant tel que defini ci-avant. 
En particulier, I'homme de 1'art peut determiner le nombre minimal de proteines porteuses 
differentes qui est necessaire, afin d'eviter le phenomene d'interference. Pour ce faire, il 
prendra en compte la charge maximale a ne pas depasser pour chacune des proteines 

25 porteuses. On appelle "charge maximale" la quantite de proteine porteuse au-dela de 
laquelle on observe une reponse immune diminuee a l'encontre d'un ou des polyosides par 
comparaison avec une composition monovalente correspondante (conjugue pris 
separement). 

30 En particulier en ce qui concerne l'anatoxine diphtherique et l'anatoxine tetanique, on 

estime que de maniere avantageuse, la quantite de ces proteines presentes dans une dose 
d'une composition selon l'invention ne doit pas exceder 200 et 50 ug respectivement ; une 
telle dose etant prevue pour administration chez un mammifere, de preference un humain. 
De preference, la charge en Dt est inferieure ou egale a 150, 120 ou 100 ug ; de maniere 

35 tout particulierement preferee, a 80 ou 60 ug. De preference, la charge en Tt est inferieure 
ou egale a 35 ou 25 ug ; de maniere tout particulierement preferee, a 20 ou 10 ug. 
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Ainsi, on peut convenir que pour une composition ne mettant en oeuvre que deux 
proteines porteuses differentes, la selection de ces proteines s'effectuera a partir d'un 
groupe constitue des proteines Al et A2. De preference, Al et A2 peuvent etre l'anatoxine 
5 diphtherique (Dt) et l'anatoxine tetanique (Tt) respectivement ou vice et versa. 

Selon un mode particulier, une composition mettant en oeuvre uniquement deux 
proteines porteuses differentes se caracterise par une repartition equilibree du nombre de 
polyosides conjugues a la premiere proteine porteuse et du nombre de polyosides 
10 conjugues a la deuxieme proteine porteuse. Par exemple, lorsque "n" est un nombre pair, 
"n72 proteines porteuses PI a Pn sont Al et "n'72 proteines porteuses PI a Pn sont A2 ou 
lorsque "n" est un nombre impair, ("n"+l)/2 proteines porteuses PI a Pn sont Al et ("n"- 
l)/2 proteines porteuses PI a Pn sont A2. 

15 Un polyoside utile aux fins de la presente invention peut notamment etre un 

polyoside d'origine bacterienne ou fongique. II peut notamment s'agir d'un polyoside de 
Streptococcus e.g., Streptococcus pneumoniae, Staphylococcus, Klebsiella, Salmonella 
e.g., Salmonella typhi, Escherichia, Shigella, Neisseria e.g., Neisseria meningitidis, 
Haemophilus e.g., Haemophilus influenzae, Moraxella, Vibrio cholerae ou Mycobacterium 

20 tuberculosis. 

Au sein d'une composition selon l'invention, les polyosides peuvent provenir 
d'especes differentes ou bien tous provenir de la meme espece e.g., de la meme espece 
bacterienne, eventuellement de serogroupes / serotypes differents. Afin d'illustrer cette 
25 derniere possibility on cite une composition selon l'invention destinee a vacciner contre les 
infections a pneumocoque, qui contient au moins 8 valences, de preference 10 ou 11 
valences choisies parmi les serotypes 1, 3, 4, 5, 6B, 7F, 9V, 14, 1 8C, 19F et 23F. 

Ainsi, une composition constituant un vaccin pneumocoque comprend 
30 avantageusement 10 ou 1 1 valences e.g., representees par 10 ou 1 1 conjugues dans lesquels 
les polyosides sont tous differents entre eux et derivent (ont pour origine) des serotypes / 
serogroupes choisis parmi les serotypes 1, 3, 4, 5, 6B, 7F, 9V, 14, 18C, 19F et 23F de S. 
pneumoniae. II peut notamment s'agir d'une composition qui comprend 10 ou 1 1 conjugues 
selectionnes parmi : 
35 - le polyoside de serotype 1 couple a la Tt ou a la Dt ; 
le polyoside de serotype 3 couple a la Dt ; 
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le polyoside de serotype 4 couple a la Tt ; 
le polyoside de serotype 5 couple a la Tt ou a la Dt ; 
le polyoside de serotype 6B couple a la Dt ; 
le polyoside de serotype 7F couple a la Tt ou a la Dt ; 
5 - le polyoside de serotype 9V couple a la Tt ; 

le polyoside de serotype 14 couple a la Dt ; 
le polyoside de serotype 1 8C couple a la Dt ; 
le polyoside de serotype 1 9F couple a la Tt ; et 
le polyoside de serotype 23F couple a la Tt. 

10 

Sous un autre aspect, une composition constituant un vaccin pneumocoque peut 
comprendre 10 ou 11 valences representees par 12 a 22, notamment 12 a 15 conjugues, 
dans lesquels les polyosides derivent des serotypes choisis parmi les serotypes 1, 3, 4, 5, 
6B, 7F, 9V, 14, 18C, 19F et 23F ; composition dans laquelle des conjugues de meme 
15 valence different entre eux par la proteine porteuse. II peut notamment s'agir d'une 
composition qui comprend : 

le polyoside de serotype 1 couple a la Tt ; 
le polyoside de serotype 3 couple a la Dt ; 
le polyoside de serotype 4 couple a la Tt ; 
20 - le polyoside de serotype 5 couple a la Tt ; 

le polyoside de serotype 6B couple a la Dt ; 
le polyoside de serotype 6B couple a la Tt ; 
le polyoside de serotype 7F couple a la Tt ; 
le polyoside de serotype 9V couple a la Tt ; 
25 - le polyoside de serotype 9V couple a la Dt ; 

le polyoside de serotype 14 couple a la Dt ; 
le polyoside de serotype 1 8C couple a la Dt ; 
le polyoside de serotype 1 8C couple a la Tt ; 
le polyoside de serotype 19F couple a la Tt ; 
30 - le polyoside de serotype 23F couple a la Tt ; et 
le polyoside de serotype 23F couple a la Dt. 

Un tel polyoside peut etre avantageusement extrait du microorganisme selon des 
precedes conventionnels et purifie de meme. Ce polyoside peut etre utilise sous forme 
35 brute apres extraction / purification. Ou bien encore il peut etre fragmente afin d'obtenir un 
polyoside de poids moleculaire moyen inferieur a celui du polyoside extrait a l'origine. Un 
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procede de fragmentation particulierement avantageux est decrit dans WO 93/7178, 
incorpore par reference. 

Un conjugue dans lequel un polyoside est couple par liaison covalente a une proteine 
5 porteuse peut etre obtenu selon des procedes conventionnels bien connus de 1'homme de 
Fart. II peut etre fait usage de linker ou de spacer afin d'assurer la conjugaison. Selon le 
mode de conjugaison mis en oeuvre, le conjugue qui en resulte peut etre un conjugue dans 
lequel le polyoside est lie a la proteine par une seule fonction chimique (type soleil ou 
neoglycoconjugue), ou par plusieurs fonctions (type pelote). II est a la portee de 1'homme 
10 de l'art determiner le mode de conjugaison le plus approprie en fonction de la nature du 
polyoside et plus particulierement des groupements chimiques portes par le polyoside qui 
peuvent etre mis en jeu au cours de la reaction de conjugaison. 

Une composition selon l'invention peut etre fabriquee de maniere conventionnelle. 

] 5 En particulier, elle peut etre formulee avec un diluent ou un support acceptable d'un point 
de vue pharmaceutique e.g., de l'eau ou une solution saline. En outre la composition peut 
contenir des ingredients usuels tel qu'un tampon ; un agent conservateur ou stabilisant ; un 
adjuvant tel qu'un compose d'aluminium e.g., un hydroxide d'aluminium, un phosphate 
d'aluminium ou un hydroxy phosphate d'aluminium ; et le cas echeant un excipient de 

20 lyophilisation. En general, ces produits peuvent etre selectionnes en fonction du mode et de 
la voie d'administration et selon les pratiques pharmaceutiques standard. Des porteurs ou 
des diluants appropries ainsi que ce qui est indispensable a 1'elaboration d'une composition 
pharmaceutique sont decrits dans Remington's Pharmaceutical Sciences, un livre de 
reference standard dans ce domaine. 

25 

Une composition selon l'invention peut etre administree par n'importe quelle voie 
conventionnelle en usage dans le domaine des vaccins, en particulier par voie systemique 
i.e., parenterale e.g., par voie sous-cutanee, intramusculaire, intradermique ou intraveineuse 
; ou par voie muqueuse e.g., par voie orale ou nasale. 

30 

L'administration peut avoir lieu en dose unique ou repetee une ou plusieurs fois e.g. 
1 , 2 ou 3 fois, apres un certain delai d'intervalle. Le dosage approprie varie en fonction de 
divers parametres, par exemple du nombre de valences contenues dans la composition, de 
la nature du ou des polyosides utilises ou du mode d'administration. A title indicatif on 
35 indique que de bons resultats peuvent etre obtenus avec par valence, une dose de polyoside 
de 0.5 a 100 pg, de preference de 1 a 50 pg, de maniere tout a fait preferee de 1 a 10 pg. 
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Une dose de la composition selon 1'invention peut etre avantageusement sous un volume de 
0.1 a 2 ml. 

Ci-apres on presente a titre d'exemple, differents vaccins pneumocoque a valences 
5 multiples ; les valences etant choisies parmi les serotypes 1, 3, 4, 5, 6B, 7F, 9V, 14, 18C, 
19F et 23F. Les polyosides issus de ces serotypes ont ete fragmented selon le procede decrit 
dans WO 9.3/7178. Les polyosides couples a la Tt (sauf le polyoside de type 1), l'ont ete 
selon le procede de conjugaison decrit dans WO 93/7178. Brievement, un polyoside est 
soumis a une amination reductrice en presence de cyanoborohydrure de sodium afin de lier 

10 une molecule de diaminohexane a un groupe reducteur terminal. Puis le polyoside ainsi 
derive est active par un groupe succinimide en utilisant du disuccinimidyl suberate (DSS). 
Le polyoside ainsi active est mis a reagir directement avec la proteine porteuse. Le 
polyoside de serotype 1 a ete couple Dta la Tt selon le procede de conjugaison decrit dans 
le brevet US n° 5,204,098, incorpore par reference. Les autres polyosides couples a la Dt, 

15 l'ont ete corarae suit : Des groupes hydrazide sont incorpores sur le polyoside en faisant 
reagir le polyoside avec un exces d'acide adipique dihydrazide (ADH) en presence d'ethyl 
dimethyl amino propyl carbodiimide (EDAC) et de cyanoborohydrure de sodium (pour 
tous les types sauf le 3) ou simplement en presence de cyanoborohydrure de sodium (pour 
le type 3). Le polyoside ainsi derive est mis a reagir avec la proteine porteuse en presence 

20 d'EDAC. Les conditions experimental es ont ete controlees de maniere a ce que Ton 
obtienne des conjugues dans lesquels la quantite de proteine soit comprise entre 1 et 4 fois, 
de preference 2 fois, la valeur de la quantite de polyoside. Ainsi, pour une dose, 3 ug d'un 
polyoside particulier sont couples a environ 6 ug de Dt et 1 fig d'un polyoside particulier 
est couple a environ 2 ug de Tt. 

25 

La Dt et la Tt utilisees ont ete preparees par detoxification au formaldehyde a partir 
des toxines extraites respectivement de Corynebacterium diphtheriae et de Clostridium 
tetani. 

30 Les formulations contiennent un tampon phosphate (0.475 mg d'ion PO4 2 - par dose) 

et du chlorure de sodium (4.5 mg par dose) et peuvent etre adjuvantees par de l'hydroxyde 
d'aluminium (alum) (300 ug d'ion AI 3+ par dose) et contenir un conservateur tel que le 
phenoxy ethanol formol. Une dose est sous un volume de 0.5 ml. 



35 
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EXEMPLE 1 : Formulation octavalente 



Proteine porteuse 


Polyoside 




Serotype 


Quantite pour une dose 


Dt 


3 


3 ug 


Tt 


4 




Dt 


6B 


10 ug 


Tt 


9V 


1 ug 


Dt 


14 


3 ug 


Dt 


18C 


3 ug 


Tt 


19F 


1 ug 


It 


23F 


1 ug 



5 EXEMPLE 2 : Formulations F3, F4 et F 3 bis a 1 1 valences 





Polyoside | 


Proteine 


Serogroupe / 


Quantite pour 


Quantite pour 


Quantite pour 


porteuse 


Serotype 


une dose de 


une dose de 


une dose de 




formulation F3 


formulation F4 


formulation 






(ug) 


(re) 


F3 bis (ug) 


Tt 


1 


l 




1 


Dt 


1 




3 




Dt 


3 


3 


3 


3 


Tt 


4 


1 


1 


1 


Tt 


5 


1 




1 


Dt 


5 




3 




Dt 


6B 


10 


10 


3 


Tt 


6B 






1 


Tt 


7F 


1 




1 


Dt 


7F 




3 




Tt 


9V 


1 


1 


1 


1)'. 


9V 






3 


Dt 


14 


) 


3 


3 
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Dt 


18C 


3 


3 


3 


Tt 


j 18C 






1 


Tt 


19F 


1 


1 


1 


Tt 


23F 


1 


1 


1 


Dt 


23F 






3 



La charge approximative en proteine dans chacune des trois formulations est comme 

suit ; 







F4 


F3 bis 


Dt 


environ 40 p.g 


environ 60 ug 


environ 40 ug 


1 Tt 


environ 15 ug 


environ 8 ug 


environ 18 ug 



(ce qui correspond a un rapport ponderal proteine/polyoside de 2 environ). 
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Revendications 

1. Une composition comprenant "n" conjugues CI a Cn ; chaque conjugue etant 
compose (i) d'un polyoside issu d'un serotype / serogroupe de Streptococcus 
pneumoniae, SI a Sn respectivement et, (ii) d'une proteine porteuse PI a Pn 
respectivement ; "n" etant un nombre egal ou superieur a 2 ; composition dans 
laquelle les polyosides SI a Sn sont identiques ou differents et dans laquelle les 
proteines porteuses PI a Pn sont selectionnees de maniere independante parmi un 
groupe constitue de "m" proteines porteuses Al a Am ; "m" etant un nombre egal ou 
superieur a 2 ; a condition qu'au moins une des proteines porteuses PI a Pn soit 
differente des autres. 

2. Une composition selon la revendication 1, dans laquelle les conjugues CI a Cn sont 
tous differents entre eux soit par leur polyoside, soit par leur proteine porteuse ou par 
leur polyoside et leur proteine porteuse. 

3. Une composition selon la revendication 2, dans laquelle les polyosides SI a Sn sont 
tous differents entre eux. 

4. Une composition selon la revendication 1, 2 ou 3, dans laquelle "n" est un nombre 
egal ou superieur a 6. 

5. Une composition selon la revendication 4, dans laquelle "n" est un nombre egal ou 
superieur a 10. 

6. Une composition selon l'une des revendications 1 a 5, dans laquelle les proteines 
porteuses PI a Pn sont selectionnees de maniere independante parmi un groupe 
constitue de deux proteines porteuses Al et A2. 

7. Une composition selon la revendication 6, dans laquelle, lorsque "n" est un nombre 
pair, "n'72 proteines porteuses PI a Pn sont Al et "n"/2 proteines porteuses PI a Pn 
sont A2 ou lorsque "n" est un nombre impair, ("n"+l)/2 proteines porteuses PI a Pn 
sont Al et ("n"-l)/2 proteines porteuses PI a Pn sont A2. 
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8. Une composition selon l'une des revendications 1 a 7, dans laquelle au moins une des 
proteines porteuses PI a Pn est 1'anatoxine diphtherique (Dt) et au moins une des 
proteines porteuses PI a Pn est 1'anatoxine tetanique (Tt). 

9. Une composition selon la revendication 8, dans laquelle les proteines porteuses P 1 a 
Pn sont selectionnees parmi le groupe constitue par la Dt et la Tt. 

10. Une composition selon la revendication 8 ou 9, dans laquelle la quantite de Dt est 
inferieure ou egale a 200 ug / dose. 

1 1 . Une composition selon la revendication 8, 9 ou 10, dans laquelle la quantite de Tt est 
inferieure ou egale a 50 ug / dose. 

12. Une composition selon la revendication 1, qui comprend 10 ou 11 valences 
representees par 10 ou 1 1 conjugues dans lesquels les polyosides sont tous differents 
entre eux et derivent des serotypes choisis parmi les serotypes 1, 3, 4, 5, 6B, 7F, 9V, 
14, 18C, 19F et 23F de S. pneumoniae. 

13. Une composition selon la revendication 12, qui comprend 10 ou 11 conjugues 
selectionnes parmi : 

- le polyoside de serotype 1 couple a la Tt ou a la Dt ; 

- le polyoside de serotype 3 couple a la Dt ; 

- le polyoside de serotype 4 couple a la Tt ; 

- le polyoside de serotype 5 couple a la Tt ou a la Dt ; 

- le polyoside de serotype 6B couple a la Dt ; 

- le polyoside de serotype 7F couple a la Tt ou a la Dt ; 

- le polyoside de serotype 9V couple a la Tt ; 

- le polyoside de serotype 14 couple a la Dt ; 

- le polyoside de serotype 1 8C couple a la Dt ; 

- le polyoside de serotype 19F couple a la Tt ; et 

- le polyoside de serotype 23F couple a la Tt. 

14. Une composition selon la revendication 1, qui comprend 10 ou 11 valences 
representees par 12 a 22, notamment 12 a 15 conjugues, dans lesquels les polyosides 
derivent des serotypes choisis parmi les serotypes 1, 3, 4, 5, 6B, 7F, 9V, 14, 18C, 
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19F et 23F ; composition dans laquelle des conjugues de meme valence different 
entre eux par la proteine porteuse. 

15. Une composition selon la revendication 14, qui comprend : 

- le polyoside de serotype 1 couple a la Tt ; 

- le polyoside de serotype 3 couple a la Dt ; 

- le polyoside de serotype 4 couple a la Tt ; 

- le polyoside de serotype 5 couple a la Tt ; 

- le polyoside de serotype 6B couple a la Dt ; 

- le polyoside de serotype 6B couple a la Tt ; 

- le polyoside de serotype 7F couple a la Tt ; 

- le polyoside de serotype 9V couple a la Tt ; 

- le polyoside de serotype 9V couple a la Dt ; 

- le polyoside de serotype 14 couple a la Dt ; 

- le polyoside de serotype 1 8C couple a la Dt ; 

- le polyoside de serotype 1 8C couple a la Tt ; 

- le polyoside de serotype 19F couple a la Tt ; 

- le polyoside de serotype 23F couple a la Tt ; et 

- le polyoside de serotype 23F couple a la Dt. 

16. Une composition qui comprend "n" conjugues CI a Cn, chaque conjugue etant 
compose (i) d'un polyoside SI a Sn respectivement et, (ii) d'une proteine porteuse PI 
a Pn respectivement, "n" etant un nombre egal ou superieur a 2 ; composition dans 
laquelle les polyosides SI a Sn sont identiques ou differents et dans laquelle les 
proteines porteuses PI a Pn sont selectionnees de maniere independante parmi un 
groupe constitue des anatoxines diphtherique (Dt) et tetanique (Tt), a condition qu'au 
moins une des proteines porteuses PI a Pn soit differente des autres ; et qui est 
caracterisee en ce que la quantite en Dt et Tt est respectivement inferieure ou egale a 
200 et 50 ug / dose. 

17. Une composition selon la revendication 16, dans laquelle les conjugues CI a Cn sont 
tous differents entre eux soit par leur polyoside, soit par leur proteine porteuse ou par 
leur polyoside et leur proteine porteuse. 



18. Une composition selon la revendication 17, dans laquelle les polyosides SI a Sn sont 
tous differents entre eux. 
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19. Une composition selon la revendication 16, 17 ou 18, dans laquelle V est un 
nombre egal ou superieur a 6. 

20. Une composition selon la revendication 19, dans laquelle "n" est un nombre egal ou 
superieur a 10. 

21. Une composition selon l'une des revendications 16 a 20, dans laquelle les polyosides 
SI a Sn sont d'origine bacterienne. 

22. Une composition selon la revendication 21, dans laquelle les polyosides SI a Sn sont 
tous derives de la meme espece bacterienne. 

23. Une composition selon la revendication 22, dans laquelle les polyosides SI a Sn sont 
tous derives de l'espece Streptococcus pneumoniae. 
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